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FOREWORD 


3 

I 


November 1993 represented the 10-year anniversary of the flight of the Spacelab 1 
mission, with the first precursor mission (OSTA-1) being launched 2 years earlier. Since 
that time, a total of 27 Shuttle missions has been flown, using the Spacelab system as a 
facility for conducting scientific research in space. The 27 missions flown to date have 
allowed a total of approximately 500 Principal Investigator class investigations to be 
conducted in orbit. These investigations have constituted major scientific efforts in 
astronomy/astrophysics, atmospheric science, Earth observations, life sciences, 
microgravity science (biotechnology, materials science, combustion science, and fluid 
dynamics), and space plasma physics. 

The Spacelab program represents one of the longest in duration, the most multi- 
disciplinary, and the most international of the space science programs conducted to date. 
Furthermore, eight more missions will be flown over the next few years. We have 
conducted an initial survey of the scientific products of the Spacelab missions already 
flown. In that survey, information was gathered from Principal Investigators on the 
scientific highlights of their investigations and on statistical measures of the overall 
success-such as papers published, students obtaining graduate degrees, technology spin- 
offs, etc. 

This document is a compilation of the papers that have been published to date in refereed 
literature. As of November 1994, the number of papers by broad scientific discipline is 
as follows: 


Astronomy/Astrophysics 

145 

Atmospheric Science 

119 

Earth Observations 

67 

Life Sciences 

521 

Microgravity Science 

227 

Space Plasma Physics 

117 


TOTAL 1196 


We expect these numbers to grow significantly as several major missions have flown 
recently, and the scientists have not yet had time to analyze and publish their results. 
This document will be updated as appropriate to incorporate additional publications. 


Marsha R. Torr 
Chief Scientist 

Payloads Projects Office, JA01 
Marshall Space Flight Center 
Huntsville, Alabama 35812 

March 1995 
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Organizational Note 


The bibliographic entries in this publication are first sorted according to date of 
publication, then alphabetically by first author’s last name and title of work. The entry 
template order is as follows: author name(s), title of work, journal source, date of 
publication, and associated mission(s). 
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Astronomy and Astrophysics 


Willmore, A.P., Skinner, G.K., Eyles, C.J., and 
Ramsey, B. 

A pseudo random mask telescope for Spacelab 

Space Sci. Rev., 30, 601-605 

1981 

Spacelab 2 


Koch, D., Fazio, G.G., Traub, W.A., Rieke, 
G.H., Gautier, T.N., Hoffmann, W.F., Low, 
F.J., Poteet, W., Young, E.T., Urban, E.W., 
and Katz, L. 

The infrared telescope on Spacelab 2 
Optical Eng., 21, 141-147 
1982 

Spacelab 2 


Swordy, S.P., L’Heureux, J., Muller, D., and 
Meyer, P. 

Measurements of X-ray transition radiation from plastic 
fibers 

Nucl. Instr. and Meth. in Phys. Res., 193, 591-596 
1982 

Spacelab 2 


Beaujean, R., Schmidt, M., Enge, W., Siegmon, 
G., Krause, J., and Fischer, E. 

Isotopic stack: Measurement of heavy cosmic rays 

Science, 225, 193-195 

1984 

Spacelab 1 


Biswas, S., Durgaprasad, N., Kajarekar, P.J., 
Vahia, M.N., Yadav, J.S., Basu, C., Goswami, 
J.N., Kukreja, L.M., and Bhawalkar, D.D. 

ADC (CR-39) detector module for Space Shuttle Spacelab-3 

Cosmic Ray Experiment 

Nucl. Tracks and Radiat. Meas., 8(1-4), 559-562 

1984 

Spacelab 3 


Bixler, J., Bowyer, S., Deharveng, J.M., 
Courtes, G., Malina, R., Martin, C., and 
Lampton, M. 

Astronomical observations with the FAUST telescope 

Science, 225, 184-185 

1984 

Spacelab 1 


Court&s, G., Viton, M., Sivan, J.P., Decher, 
R., and Gary, A. 

Very wide field ultraviolet sky survey 

Science, 225, 179 

1984 

Spacelab 1 


Kukreja, L.M., Bhawalkar, D.D., Biswas, S., 
Durgaprasad, N., Kajarekar, P.J., Vahia, M.N., 
Yadav, J.S., Basu, C., and Goswami, J.N. 

Cutting thin sheets of allyl diglycol carbonate (CR-39) with 
a CW C0 2 laser: Instrumentation and parametric 
investigation 

Nucl. Instr. and Meth. in Phys. Res., 219, 196-198 
1984 

Spacelab 3 


McDonnell, J.A.M., Carey, W.C., and Dixon, 
D.G. 

Cosmic dust collection by the capture cell technique on the 
Space Shuttle 

Nature, 309 (5965), 237-240 

1984 

OSS-1 


Trameil, L.J., Chanan, G.A., and Novick, R. 
Polarization evidence for the isotropy of electrons 
responsible for the production of 5 - 20 keV X-rays in solar 
flares 

Astrophysical J., 280, 440-447 

1984 

OSS-1 
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Astronomy and Astrophysics 


Willmore, A.P., Skinner, G.K., Eyles, C.J., and 
Ramsey, B. 

A coded mask telescope for the Spacelab 2 mission 
Nucl. Instr. and Meth. in Phys. Res., 221, 284-287 
1984 

Spacelab 2 


Viton, M., Courtes, G., Sivan, J.P., Decher, 

R., and Gary, A. 

Preliminary results on the various UV straylight sources for 
the VWFC aboard SL-1 

Earth-Orient. Appl. Space Technol., 5(1/2), 111 
1985 

Spacelab 1 


Viton, M., Sivan, J.P., Courtes, G., Gary, A., 
and Decher, R. 

Evidence of a hot population in the SMC/LMC bridge 
detected by VWFC of SL-1 
Adv, Space Res., 5, 207 
1985 

Spacelab 1 


Biswas, S. 

Quest for cosmic ray origin: Anuradha experiment in 
Spacelab 3 

Proc. Ind. National Sci. Acad., 52, 1334-1348- 
1986 

Spacelab 3 


Biswas, S., Chakraborty, R., Cowsik, R., 
Durgaprasad, N., Kajarekar, P.J., Singh, R.K., 
Vahia, M.N., Yadav, J.S., Goswami, J.N., Lai, 
D., Mazumdar, H.S., Subhedar, D.V., and 
Padmanabhan, M.K. 

Indian Cosmic Ray Experiment ions (ANURADHA) in 
Space Shuttle Spacelab-3 using CR-39 detectors 
Int. J. Radiat. Appl. Instrum., Part D, Nuclear Tracks, 
12(1-6), 41 1-413 
1986 

Spacelab 3 


Biswas, S., Chakraborty, R., Cowsik, R., 
Durgaprasad, N., Kajarekar, P.J., Singh, R.K., 
Vahia, M.N., Yadav, J.S., Dutta, N., Goswami, 
J.N., Lai, D., Mazumdar, H.S., Subhedar, D.V., 
and Padmanabhan, M.K. 

Ionization states of cosmic rays: Anuradha (IONS) 

experiment in Spacelab-3 

Pramana - J. Phys., 27(1&2), 89-104 

1986 

Spacelab 3 


Krause, J., Beaujean, R., Fischer, E., and Enge, 
W. 

CR-39 used for cosmic ray measurements aboard Spacelab-1 
Int. J. Radiat. Appl. Instrum., Part D, Nuclear Tracks, 
12(1-6), 412422 
1986 

Spacelab 1 


Oschlies, K., Beaujean, R., and Enge, W. 
Measurement of low energy cosmic rays aboard Spacelab-1 
Int. J. Radiat. Appl. Instrum., Part D, Nuclear Tracks, 
12(1-6), 407409 
1986 

Spacelab 1 


Pierre, M., Viton, M., Sivan, J.P., and Courtes, 
G. 

Star formation in the wing of the SMC 
Astron. and Astrophys., 154, 249 
1986 

Spacelab 1 


Eyles, C.J., Skinner, G.K., Willmore, A.P., 
Bertram, D., Harper, P.K.S., Herring, J.R.H., 
and Ponman, T.J. 

The Spacelab 2 coded mask X-ray telescope 
J. Br. Interplanetary Soc., 40(4), 159-162. 

1987 

Spacelab 2 
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Astronomy and Astrophysics 


Koch, D.G., Fazio, G.G., Hoffmann, W.F., 
Melnick, G., Rieke, G., Simpson, J., 
Witteborn, F., and Young, E. 

Infrared observation of contaminants from Shuttle flight 
51-F 

Adv. Space Res., 7(5), 211 
1987 

Spacelab 2 


Siegmund, O.H.W., Lampton, M., Bixler, J., 
Vallerga, J., and Bowyer, S. 

High efficiency photon counting detectors for the FAUST 

Spacelab FUV payload 

IEEE Trans. Nuc. Sci., NS-34, 41-45 

1987 

Spacelab 1 


Skinner, G.K., Eyles, C.J., Willmore, A.P., 
Bertram, D., Church, M.J., Harper, P.K.S., 
Herring, J.R.H., Peden, Pollock, 

A.M.T., Ponman, T.J., and Watt, M.P. 

X-ray observations from the Space Shuttle 

Adv. Space Res., 7(5), 223-230 

1987 

Spacelab 2 


Skinner, G.K., Willmore, A.P., Eyles, C.J., 
Bertram, D., Church, M.J., Harper, P.K.S., 
Herring, J.R.H., Peden, J.C.M., Pollock, 
A.M.T., Ponman, T.J., and Watt, M.P. 

Hard X-ray images of the galactic centre 

Nature, 330(6148), 544-547 

1987 

Spacelab 2 


Biswas, S., Durgaprasad, N., Mitra, B., Singh, 
R.K., Vahia, M.N., Yadav, J.S., Dutta, A., and 
Goswami, J.N. 

The ionization state of oxygen ions in anomalous cosmic 
rays: Results from the Anuradha experiment in Spacelab-3 
Astrophys. and Space Sci., 149, 357-367 
1988 

Spacelab 3 


Deleuil, M., and Viton, M. 

The performance of the instrument as a means of identifying 
stars with peculiar properties 
Astron. and Astrophys., 205, 147 
1988 

Spacelab 1 


Glendar, D.A., Reuter, D.C., Deming, D., and 
Chang, E.S. 

Mgl absorption features in the solar spectrum near 9 and 12 
microns 

Astrophysical J., 335, L35-L38 
1988 

Spacelab 3 


Grunsfeld, J., L’Heureux, J., Meyer, P., Muller, 
D., and Swordy, S.P. 

Energy spectra of cosmic ray nuclei from 50 to 2000 GeV 
peramu 

Astrophysical J. Lett., 327, L31 
1988 

Spacelab 2 


Koch, D.G., Melnick, G.J., Fazio, G.G., Rieke, 
G.H., Low, F.J., Hoffmann, W., Young, E.T., 
Urban, E.W., Simpson, J.P., Witteborn, F.C., 
Gautier, T.N., III, and Poteet, W. 

Overview of measurements from the Infrared Telescope on 
Spacelab-2 

Astro. Lett, and Comm., 27, 211 
1988 

Spacelab 2 


Skinner, G.K., Eyles, C.J., Willmore, A.P., 
Bertram, D., Church, M.J., Herring, J.R.H., 
Ponman, J., and Watt, M.P. 

The Spacelab 2 X-ray telescope: Coded mask imaging in 
orbit 

Astro. Lett, and Comm., 27, 199-209 
1988 

Spacelab 2 
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Astronomy and Astrophysics 


Skinner, G.K., Harper, P.K.S., Herring, J.R.H., 
and Ramsey, B.D. 

The Spacelab 2 XRT xenon-filled position-sensitive 
proportional counters 

Nucl. Instr. and Meth. in Phys. Res., A273, 682-688 
1988 

Spacelab 2 


Viton, M., Burgarella, D., Cassatella, A., and 
Prevot, L. 

Analysis of 7 stars of various nature 
Astron. and Astrophys., 205, 147 

1988 

Spacelab 1 
Biswas, S. 

Anuradha - the Indian experiment in space 
In Encyclopedia Asia 

1989 

Spacelab 3 
Biswas, S. 

Ionization states of the anomalous cosmic rays 

A.dv Space Res., 9(12), 9-13 

1989 

Spacelab 3 


Biswas, S., Durgaprasad, N., Mitra, B., Singh, 
R.K., Vahia, M.N., Dutta, A., and Goswami, 
J.N. 

Observation of enhanced sub-iron (Sc-Cr) to iron ratio in 
low energy cosmic rays of 50-100 MeV/N in Spacelab-3 
Adv, Space Res., 9(12), 25-28 
1989 

Spacelab 3 


Hanson, C.G., Skinner, G.K., Eyles, C.J., and 
Willmore, A.P. 

Coded mask X-ray images of the Large Magellanic Cloud: 
Hard X-ray emission from EXO 053109-6609.2 
Mon. Not. R. Astr. Soc., 240, 1-6 
1989 

Spacelab 2 


Hanson, C.G., Skinner, G.K., Eyles, C.J., and 
Willmore, A.P. 

Coded mask X-ray images of the Virgo cluster: 1. Hard 
X-rays from the Seyfert galaxy NGC 4388 
Mon. Not. R. Astr. Soc., 242, 262-266 
1989 

Spacelab 2 


Mellen, F., Grevesse, N., Sauval, A.J., Farmer, 

C.B., Norton, R.H., Bredohl, H., and Dubois, I. 

A new analysis of the vibration-rotation spectrum of CH 

from solar spectra 

J, Mol. Spectrosc., 134, 305-313 

1989 

Spacelab 3 


Mitra, JB., Biswas, S., Durgaprasad, N., Singh, 
R.K., Vahia, M.N., Dutta, A., and Goswami, 
J.N. 

Studies of anomalous cosmic ray oxygen ions in space and 
their ionization states in Anuradha experiment in Spacelab-3 
Adv. Space Res., 9(12), 17-20 
1989 

Spacelab 3 


Oschlies, K., Beaujean, R., and Enge, W. 
On the charge state of anomalous oxygen 
Astrophysical J., 345, 776-781 
1989 

Spacelab 1 
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Astronomy and Astrophysics 


Skinner, G.K. 

X-ray observations of the galactic centre 

In The Center of the Galaxy, ed. M. Morris, IAU, 567-580 

1989 

Spacelab 2 


Biswas, S., Durgaprasad, N., Mitra, B., Singh, 
R.K., Dutta, A., and Goswami, J.N. 

Observation of low-energy (30-100 MeV/nucleon-1) partially 
ionized heavy ions in galactic cosmic rays 
Astrophysical J., 359, L5-L9 
1990 

Spacelab 3 


Durgaprasad, N., Biswas, S., Mitra, B., Singh, 
R.K., Vahia, M.N., Dutta, A., and Goswami, 
J.N. 

Cosmic ray propagation studies from sub-iron and iron 
abundances in Spacelab-3 Anuradha experiment 
Indian J. Phys., 64A(3), 175-181 
1990 

Spacelab 3 


Grevesse, N., Lambert, D.L., Sauval, A.J., van 

Dishoeck, E.F., Farmer, C.B., and Norton, R.H. 

Identification of solar vibration-rotation lines of NH and the 

solar nitrogen abundance 

Astron. and Astrophys., 232, 225-230 

1990 

Spacelab 3 


L’Heureux, J., Meyer, P., Muller, D., and 
Swordy, S.P. 

An instrument to measure the composition of cosmic ray 
nuclei from boron to iron at energies from 50 GeV/amu to 
several TeV/amu 

Nucl. Instr. and Meth. in Phys. Res., A295, 246 
1990 

Spacelab 2 


Mitra, B., Biswas, S., Singh, R.K., Vahia, 
M.N., Dutta, A., and Goswami, J.N. 

Ionization states of anomalous cosmic ray nitrogen to neon 
ions in Spacelab-3 Anuradha experiment 
Indian J. Phys., 64A(3), 201-206 
1990 

Spacelab 3 


Ponman, T.J., Bertram, D., Church, M.J., 

Eyles, C.J., Watt, M.P., Skinner, G.K., and 
Willmore, A.P. 

The distribution of the heavy elements in the Perseus cluster 

Nature, 347, 450 

1990 

Spacelab 2 


Skinner, G.K., Foster, A.J., Willmore, A.P., 
and Eyles, C.J. 

Localization of one of the galactic centre X-ray burst sources 

Mon. Not. R. Astr. Soc., 243, 72-77 

1990 

Spacelab 2 


Swordy, S.P., Muller, D., Meyer, P., 
L’Heureux, J., and Grunsfeld, J. 

The observation of transition radiation from relativistic 
heavy nuclei 

Phys. Rev. D., 42, 3197 
1990 

Spacelab 2 


Swordy, S.P., Muller, D., Meyer, P., 

L’Heureux, J., and Grunsfeld, J.M. 

Relative abundances of secondary and primary cosmic rays at 
high energies 

Astrophysical J., 349, 625-633 
1990 

Spacelab 2 
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Astronomy and Astrophysics 


Yadav, J.S., and Singh, R.K. 

Change of CR-39 (DOP) track detector response as a result 
of space exposure 

Nucl. Tracks Radiat. Meas., 17, 579-582 
1990 

Spacelab 3 


Yadav, J.S., and Singh, R.K. 

Error analysis for particle identification in CR-39 track 
detectors 

Nucl. Inst, and Meth. in Phys. Res, B51, 69-75 
1990 

Spacelab 3 


Yadav, J.S., and Singh, R.K. 

Spacelab-3 Anuradha detector response and the expected 
charge resolution 

Nucl. Inst, and Meth. in Phys. Res., B51, 63-68 
1990 

Spacelab 3 


Bjorkman, K.S., Nordsieck, K.H., Code, A.D., 
Anderson, C.M., Babler, B.L., Clayton, G.C., 
Magalhaes, A.M., Meade, M.R., Nook, M.A., 
Schulte-Ladbeck, R.E., Taylor, M., and 
Whitney, B.A. 

First ultraviolet spectro-polarimetry of Be stars from 
WUPPE 

Astrophysical J Lett., 383, L67 

1991 

Astro- 1 


Blair, W.P., Long, K.S., Vancura, O., Bowers, 
C.W., Davidsen, A.F., Dixon, W.V., Durrance, 
S.T., Feldman, P.D., Ferguson, H.C., Henry, 
R.C., Kimble, R.A., Kriss, G.A., Kruk, J.W., 
Moos, H.W., and Gull, T.R. 

Discovery of a fast radiative shock wave in the Cygnus Loop 

using the Hopkins Ultraviolet Telescope 

Astrophysical J. Lett., 379, L33-L36 

1991 

Astro- 1 


Chang, E.S., and Schoenfeld, W.G. 

Electrical field strength from the Solar 12 micron lines 

Astrophysical J., 383, 450-458 

1991 

Spacelab 3, ATLAS 1 


Clayton, G.C., Anderson, C.M., Magalhaes, 
A.M., Code, A.D., Nordsieck, K.H., Meade, 
M.R., Wolff, M., Babler, B.L., Bjorkman, K.S., 
Schulte-Ladbeck, R.E., Taylor, M., and 
Whitney, B.A. 

The first spectropolarimetric study of the wavelength 
dependence of interstellar polarization in the ultraviolet 
Astrophyiscal J Lett, 385, L53 
1991 
Astro- 1 


Corcoran, M.F. 

Broad-Band X-ray Telescope spectroscopy of £ Puppis 
Astrophysical J., 412, 792 
1991 
Astro- 1 


Davidsen, A.F., Kriss, G.A., Ferguson, H.C., 
Blair, W.P., Bowers, C.W., Dixon, W.V., 
Durrance, S.T., Feldman, P.D., Henry, R.C., 
Kimble, R.A., Kruk, J.W., Long, K.S., Moos, 
H.W., and Vancura, O. 

A test of the decaying dark matter hypothesis using the 

Hopkins Ultraviolet Telescope 

Nature, 351, 128-130 

1991 

Astro- 1 


Eyles, C.J., Watt, M.P., Bertram, D., Church, 
M.J., Knight, P.A., Ponman, T.J., Skinner, 
G.K., and Willmore, A.P. 

Distribution of dark matter in the Perseus cluster, and mass 
distributions in the Coma and Ophiuchus clusters 
In After the First Three Minutes, eds. S.S. Holt, C.L. 
Bennett, and V. Trimble, 405 
1991 

Spacelab 2 
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Astronomy and Astrophysics 


Eyles, C.J., Watt, M.P., Bertram, D., Church, 
M.J., Ponman, T.J., Skinner, G.K., and 
Wilimore, A.P. 

The distribution of dark matter in the Perseus cluster 

Astrophysical J., 375, 23-32 

1991 

Spacelab 2 


Feerrenq, R., Guelaachviili, G., Sauval, A.J., 
Grevesse, N., and Farmer, C.B. 

Improved Dunham Coefficients for CO from infrared solar 
line of high rotational excitation 
J. Mol. Spectrosc., 1139, 375-390 
1991 

Spacelab 3, ATLAS 1 


Feldman, P.D., Davidsen, A.F., Blair, W.P., 
Bowers, C.W., Dixon, W.V., Durrance, S.T., 
Ferguson, H.C., Henry, R.C., Kimble, R.A., 
Kriss, G.A., Kruk, J.W., Long, K.S., Moos, 
H.W., Vancura, O., and Gull, T.R. 
Observations of Comet Levy (1990c) with the Hopkins 
Ultraviolet Telescope 
Astrophysical J. Lett., 379, L37-L40 
1991 
Astro- 1 


Ferguson, H.C., Davidsen, A.F., Kriss, G.A., 
Blair, W.P., Bowers, C.W., Dixon, W.V., 
Durrance, S.T., Feldman, P.D., Henry, R.C., 
Kruk, J.W., Moos, H.W., Vancura, O., Long, 
K.S., and Kimble, R.A. 

Constraints on the origins of the ultraviolet upturn in 

elliptical galaxies from Hopkins Ultraviolet Telescope 

observations ofNGC 1399 

Astrophysical J. Lett., 382, L69-L73 

1991 

Astro- 1 


Jefferies, J.T. 

The solar Mgl spectrum from ATMOS: I - Identification 
and preliminary discussion 
Astrophysical J., 377, 337-342 
1991 

Spacelab 3, ATLAS 1 


Kent, S.M., Dame, T.M., and Fazio, G. 

Galactic structure from the Spacelab Infrared Telescope: 

II. Luminosity models of the Milky Way 

Astrophysical J., 378, 131 

1991 

Spacelab 2 

Long, K.S., Blair, W.P., Davidsen, A.F., 
Bowers, C.W., Dixon, W.V., Durrance, S.T., 
Feldman, P.D., Henry, R.C., Kriss, G.A., Kruk, 
J.W., Moos, H.W., and Vancura, O. 

Spectroscopy of Z Camelopardalis in outburst with the 

Hopkins Ultraviolet Telescope 

Astrophysical J Lett., 381, L25-L29 

1991 

Astro- 1 


Moos, H.W., Feldman, P.D., Durrance, S.T., 
Blair, W.P., Bowers, C.W., Davidsen, A.F., 
Dixon, W.V., Ferguson, H.C., Henry, R.C., 
Kimble, R.A., Kriss, G.A., Kruk, J.W., Long, 
K.S., and Vancura, O. 

Determination of ionic abundances in the Io torus using the 

Hopkins Ultraviolet Telescope 

Astrophysical J. Lett., 382, L105-L108 

1991 

Astro- 1 


Muller, D., Swordy, S.P., Meyer, P., 
L’Heureux, J., and Grunsfeld, J.M. 

Energy spectra and composition of primary cosmic rays 

Astrophysical J., 374, 356 

1991 

Spacelab 2 
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Astronomy and Astrophysics 


Ponman, T.J., Watt, M.P., Bertram, D., Church, 
M.J., Eyles, C.J., Skinner, G.K., and Willmore, 
A.P. 

Spectral imaging observations of nearby galaxy clusters 
In Frontiers of X-ray Astronomy, Universal Academy Press, 
Inc., & Yamada Science Foundation, 467-472 
1991 

Spacelab 2 


Singh, R.K., Mitra, B., Durgaprasad, N., 
Biswas, S., Yahia, M.N., Yadav, J.S., Dutta, 
A., and Goswami, J.N. 

Ionization states of the anomalous cosmic rays 

Astrophysical J., 374, 753-765 

1991 

Spacelab 3 


Taylor, M., Code, A.D., Nordsieck, K.H., 
Anderson, C.M., Babler, B., Bjorkman, K.S., 
Clayton, G.C., Magalhaes, A.M., Meade, M.R., 
Schulte-Ladbeck, R.E., and Whitney, B.A. 

First UV spectropolarimetry of hot supergiants 
Astrophysical J. Lett., 382, L85 
1991 
Astro- 1 


Viton, M., Deleuil, M., Tobin, W., Prevot, L., 
and Bouchet, P. 

Analysis of the IUE high resolution spectra of two very hot 
adO stars 

Astron. and Astrophys., 263, 190 
1991 

Spacelab 1 


Biswas, S., Durgaprasad, N., Mitra, B., and 
Dutta, A. 

Anuradha and low-energy cosmic rays 

Space Sci. Rev., 62, 3-67 

1992 

Spacelab 3 


Blair, W.P., Long, K.S., Vancura, O., Bowers, 
C.W., Conger, S., Davidsen, A.F., Kriss, G.A., 
and Henry, R.B.C. 

Far-ultraviolet observations of the Crab Nebula using the 

Hopkins Ultraviolet Telescope 

Astrophysical J., 399, 611-620 

1992 

Astro- 1 


Chen, P.C., Cornett, R.H., Roberts, M.S., 
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Acronym 

Pavload 

Flight 

Launch Date 

OSTA-1 

Office of Space & Terrestrial 
Applications- 1 

STS-2 

November 12, 1981 

OSS-1 

Office, of Space Science- 1 

STS-3 

March 22, 1982 

OSTA-2 

Office of Space & Terrestrial 
Applications-2 

STS-7 

June 18, 1983 

Spacelab 1 

Spacelab 1 

STS-9 

November 28, 1983 

OAST-1 

Office of Aeronautics & Space 
Technology- 1 

41-D 

August 30, 1984 

OSTA-3 

Office of Space & Terrestrial 
Applications-3 

41-G 

October 5, 1984 

Spacelab 3 

Spacelab 3 

51-B 

April 29, 1985 

Spacelab 2 

Spacelab 2 

51-F 

July 29, 1985 

D1 

First German Spacelab Mission 

61-A 

October 30, 1985 

Astro- 1 

UV and X-ray Astronomy Mission 

STS-38 

December 2, 1990 

SLS-1 

Spacelab Life Sciences- 1 

STS-40 

June 5, 1991 

IML-1 

First International Microgravity 
Laboratory 

STS-44 

January 22, 1992\ 

ATLAS 1 

First Atmospheric Laboratory for 
Applications and Science 

STS-45 

March 24, 1992 

USML-1 

First United States Microgravity 
Laboratory 

STS-50 

June 25, 1992 

TSS-1 

First Tethered Satellite System 

STS-46 

July 31, 1992 

Spacelab J 

Spacelab Japan 

STS-47 

September 12, 1992 

ATLAS 2 

Second Atmospheric Laboratory 
for Applications and Science 

STS-56 

April 8, 1993 

D2 

Second German Spacelab Mission 

STS-55 

April 26, 1993 
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